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Abstract of JP9007985 

PROBLEM TO BE SOLVED: To improve accuracy of a 
polishing process and hereby ensure further 
advantageous information by making a laser beam 
incident on a wafer during part of a period of time and 
detecting light reflected on the wafer when the wafer is 
on a window disposed in close vicinity of as platen 
hole. SOLUTION: A platen pad 18 is constructed by 
laminating a backing layer 20 and a polyurethane 
cover layer 22 on a platen 16, and a hole 30 is formed 
in the platen 16 and the backing layer 20 as a window. 
On the window a wafer 14 held by a polishing head 12 
is disposed, and a laser beam 34 is made incident on 
the carfare of the wafer 14 transmitting the cover layer 
22 through a laser interferometer 32 during part of a 
period of time. The laser beam 34 incident on the wafer 
14 is reflected on the wafer 14, and the reflected laser 
beam 34 is detected by the laser interferometer 32. 
Hereby, accuracy of a polishing process is improved 
and hance useful information is ensured. 
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■6. t-pt, 7 r 7>^K^b«(blank oxide) #XA©* 

Ki^Tansu-'f i' ;ko*sw-» b. b- y-t*-A 

<D&Si^XACD^<t;tlB<DEW^i:*^ttl^ii-^cD 

^A^e.i^*^n*^^wcD^McD^$$, 

a«»©»S4:©«l**A*:l8s*JPSiJt«b, :©i 

^;psrffiSc-r-5^oi-, -y-r d?;i/CD— gp*th»b-Tt>«fc 

[0 0 13] ^7>fift*fIAOCMP«ll*jS* 

jKDRFf^ogp^^sfe^wst-s^m^sa^b, c 
cdsjJ5£ $ nitm * nfc«f4©P $ s «■» b . «■ 

*4©JP S * W« $ nfcBtPalT"^ b xi&iHia? b , 

CDJ?$*«bT?S0 CD|^*P$S:5t^b, CCDf50CD|^ 



( 8 ) 



3xm £ £Rfc*j£g?T|& LIS 0 <D C M P U$PpS] L , 

LT. COSOOCMPfifWilL/cSCMP^D 

[0 0 14] MIC COSOroCMPPtTO, «$H&* 

-5 "SftTfcJ;^. JLCDx— XTlt uO?| 

*W©JP££*^T£Xxy7fc:fcUT£t^}8© 

b $ *Bf bobs a* & b o ©iP* ©«:ffi*ft«-r 
*jS*i*^t, mimvx&z. io 

[0 0 15] L^L, ^IA^tefe*f.W-&IIl 
Rlf«!ii & * T -5 ft tt> C M P zf u -fe x .-C¥Sfl; £ ft & ^ # 

CMP^Dt7©8.filt 5*— *B#©«B&SMfc«r& 
U3L, 4)IW»*3&«COa»IIW/j:*^*«lUb/J:t#fcC 

<D^L©§}?jtf>&# i im i? jiekpwt*— 9m^<omm 20 

[0 0 16] ^l:ioTll A^-X^Sftfc^x 

x&^&z>tiftm7&&e>if)i-zfizm-rz>mwL&EXM-<D 

^7>?Stt©cMP»*^ftttsfc 30 

A lC*f L Tffl ^ -5 C i f&X $> Z> . 
[0 0 17] 7 f -^«t»SE«t«t0ttl**n*7 f 

Ttt, BE©B*WBbTHSB«l , fc:»«± 

J^TWXxy^Bx-T^S iWB'FfcU'— 
If— b*— A^JI^fttt-aXx-y ; 3ttf— ACDSIg*^ 

e>©KB£ft3£<tfcj:D«£T*TBB*t£ : E:— ^t* 40 

57f ; HOTHifit^S^- if ©RBGneasure 

[0 0 18] »*bt»A*«Ttt, COW-iH-rs^^y 

AHA*. ;i©75j£te. i^-tt©RS£##M£lt 

TW«©JiJK±l2:* t -3 It t it 3 7, t- y ^i: 



W¥9 - 7 9 8 5 
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6*LTU«. T^fr©B*t©;fcfcii5Bi8ifiK# 
S-WLT*3l3. Haiti ©XT^^fc, d©!SBifcfi£:8-©a£ 

n, »B»»B^Rtf«»»»«^©B«T*»3, mm 

-fSXSClte, d©ig^&«^£iiSJlifi{i-it©lt£ir* 
[0 0 19] Wtm&}\Z\t, SiJ©138fc£LT> #3BiJHtt. 

«h± scfg^ $ nfcJi * w-r * a« £PB-r & «& © y 

5. d©?5ffite, ^©Xxyy^ilx.S : W*+t=7t 

h* - A \z «fc o T IS £ £ ft -S> ^ W m n £ ^ - 9 "f S X x y 
; ^(t^e^y^f 1 ^ (signature )£H3tti-r& 
Xr-^i ; »£ti£ftf->^*7^£, Il^PtX© 

yZ*t ; ttm*ftfc'>^^-V3i«fiH¥««*»6Bf«0« 

to 

[0 0 2 0] #£bU*fltf>IK:tt. KT©«r»»^)&«* 
tt x f X 7 1/ -f (KB ± \Z =F»m * * X :f y 7 s 

[002 1] a&mmz, ^rcm<D^mtLx. 
i ; ffla+ttWBSfts^afisowastci^tteftT-t 

fcTtf-A^ollimated light beam ) €r^^T -5*^01 

5 (C y P ^ 7 A $ ft ft f — 9 Zf o -t -y If <t . 
[0 0 2 2] »$LV»*fl£WT?tt, WB^y Hi^7- 

MIC, x-^-7*n-feytft), T»«^*^W«««(fea 
ture information ) SrffiBjf -5 <fc 3 Id ; Sfe. fttU^ft 

^7A^llTHI.. 
[0 0 2 3] IKI5JW(C. 3SK9JO»«tbT. *^BJ 



y \*&&&-?z79—t l >£ ; mw*\z79-^>±<D 
5-^>tte#*jra-r*a»*wu t#ih*. #tf 

>FO£#U >H^*a^T3ttbr— 
[0 0 2 4] SEIftfftd, *fc*J©tt«<S:LX, #f£0J3 

RtfffSBfi, -en^Ortffl^JgJiKSnfc^w > F^£ 

fflumwfr$*n*>friztsL2>'e$>?>vo 20 

[0 0 2 6] 

-f>i6{:^-^ K) 3 0A*»j*;S*u 

— x>/1y F 1 8 (B±tc*5. WlS^y HI 2 

l>SP*M©-«©WU F l 2 f:«toTRl$sn 

^^x/\l4^f)M^cj:5l:, :W-Jl/3 0(Dei 

©Tf:*oT, *-;P3 o^x/m 4i:fiSL&Bi: 30 

-A3 4^7 P ^-T->1 6<D^-;U3 0 ^riiabT^O 
±l£*<2>£x/\i 4<£>3lBtcA#rr Si^Sffili:, H 

[0 0 2 7] 79— T>*— )13 0Ry«)X/M 4<£>g¥ 

O) ^, 03 (a) - (c) 0 3 (a) \z 

^ZnZ>£v\Z, ^7-f>^3 0«, X-r^^tR 
c&I&gSr^U y3J^3 6W^o '>3i^3 6 

U— !f-fcf-A3 4 CD ^ >F9iUT«IB 40 

tblzm^ZftZ. 79 — s r> 1 6 £<i >H— h 3 8<Dm 
H>^-7x-7^y-i^n, "5XA1 4 t^f >D- 
- h 3 8 OPiBoaoaS* , ^»J:3it"«^r5*;^5 
U 4 0O-«^7-f>l 6 <D&Mfr*>Mtii m V&U^ 

j:5tcanTVi*. f 3 8 a, 75— 

f>16 <B±E<E±K:3gfcBU S^i:^7-r>^7 
F 1 8 f-A 0 jitTo £<7M >H— h 3 8<£>5!tBg[$ 
tt, -f >U"— h 3 8<D±®<h^XAl 4C0*B<hCDK^) 

^t^^l^W^li^^^ti^nTt^o so 




- 7 9 8 5 
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bn^X7'J 4 0<DM1fiMk'MzU2>o £<OC<!:tt#5flJ&: 

Z>o < >U— F 3 8 t^7X/M 4<Dffl<DX9 U 4 0 (7)1 

«, CMP^at^ + ©aft*s*«sn*i*l:«i:*t 

^©^^y^ttTSS^t/hS^^J:^**, CM 
pyDt.Xtfitott)^ >1t— F 3 8**£xa l 4\z 

-f >U— F 3 8 fc«)XAl 4<3DH^t7 
yffct, lOmils (2 5 0 /zm) 

[0 0 2 8] 0 3 (b) tt, t->1 6^/17 F 1 

•y— hja#»sn* f i 8^ttwa^ttfiFaEb3tt 

iv. ^(ftftfrOK:, 1 6 0)*— ;P3 0 G>±<B 

««Ttt, a°^ f i 8©mdi2 o (satn«) ** 

m&ZtlfZo ^(DZ.£\Z^D. OX./\14£79—7-> 
1 6CD/SSBtOPfl^«, /ty F 1 8CD*U^U^>#A 
-12 2«fcW8k>TV>*. #A-®2 2»CJSl>Sn* 

T^. SEot, y7-r>3 0(Z)±f:S^^A-I2 
2(0- U—tf-tf-A3 4<Dfc*b<DV>( >F££ 

® 1 Jw, F 1 8 e*tt^7>r >F^il/Tffl^5 

5— ^<o*u^tt, F&m&izm&htsiKtsi&z.^ 

03 (a) <0««J^BlMb«:»#«Ttt, 

n©*+yytt*/f/hs<35i:«. mmz\t, mmt 

*#<&D* ^>f-H3 8^XA14l:g«LTS 
S^r^A^o 03 (b) 8 
tt, 9-f>H9tLTffl^6ftTWfc», ^^c, r>x 

ai 4tcatt-rsj:5tcie^$nTi^fc«), /^ f 1 

7<D/\ y \*Rtft/J],— 7&m'?Z&m<D*'f7<Drty F 
[0 0 2 9] /t-; \z<Dfirt—m\zm^<btlZ># ] JOU$ 




LT^£fcO<D, S»ttftE#T**inttft*WLT^ 

c©raHj«tt, 03 (c) i:i*nt^5*»«o 

fr^o ^T, 7^4 2*a*CilCJ:SU— tf— t; 10 

[0 0 3 0] Brf|s*HU *«Wi:ffioftCMP81H 
U— If— ^fh^^CDU— If— If— AftJB^T, £x/\ 

ft, H4ft#JHLTIMi-r*. U- tf-Rtfn U 
4 4, tf-AXyj7^4 6, Rtf8tfcBS4 8*** U — 
2©B*£lxT»a>nT^£. cn^frt? 
nz>^t\z<ko. ii^ b fc c m p 8 1 © tff^Sfi left 20 

MK, ^-y^>1f-h3 8ft^>F^£LT 
JBV>5B3 (a) <DM#tfl&* te^fcfel^^^c 

— if— ^H^attf) 1 OH ^X/Mcfe^Kft^oT 

[0 0 3 1 ] H4l:«SSft5±5f:, U— tf-fttfn 
U^-^4 4H tf-AX^U y 4 6 OTHUHCAW 
3U/-hSnfcI/- *f-t:-A3 4ftfg£2i± 
£ e K-A3 4©— «W*. t:-AX^'J7^4 6R^ 

4 <DZ<D&ttrf^ >*)■-- b<DTi%\zmn&s *fttt7 5 
U 4 OftffloTfilfL, •JXAUOSBlcAttt*. 
gj 5 (cl¥«B^^^nT(/^i:3 «)iA14lt ->U 
^ytt^CDmitmmS 2 (0iJx_tfSiO 2 ) chft^fT 40 
0 StLT^S. 
[0 0 3 2] £X/M 4 \ZA%i-?Z> t-AO- ffitt. It 
ft«)i5 2©«iB'C«B»WfcSlt**i, ^l^Mt:- 
A5 4^n. L^U *©— *»«ft«Ji 5 2 ft 
HIT, *®T®*«5 0 KAfTT^eSltf-A 5 6 
ft^f^o 36«5 0 ^8J»-rse3llf-^ 5 6^6d> 

CDKfJlf-A 5 8 ftfl2/&T£o SB 1 (DK&tf-A 54i 



• 18 

ft**5 2 0»$^*K693ttH«CT»*«'&tt, SS^lf 

-A 6 0 ft^^-r^>o 

[0 0 3 3] ±gEO*flcfisJTtt. *— ©*ft«»ft#-r 

EttL-assau Mm<tt>-»s»t4:t 

[0 0 3 4] S^H4ft#Bg-rntfS**ns.J:5(c:, 
S£l<BEI*tf-i*5 4S^S2 05»t:-A5 8 (0 
5) ©e&TS§ig^l:-A6 0H X7'J40M> 
■9— h 3 8 ft5IoTfcSL}IU h-A^yj7^4 6 
CO±gB#K:ii-r&« t-AX^Jy^4 6lt fc^t:- 

[0 0 3 5] r> 1 6ttASWJCtt, CMP^D 

-;P3 Ott, g 5 WJ •? x/\ 1 46lB^t 

HJL* fiEoT, *X/\1 4KU-1f-tf- 

A3 4*«Afrr5«fcU U-if-^th3 2frt><D& 

ttm^ft-tf >yu >i^r«££**'PT«"e**>. u-if- 
tf-A 3 4^-;u3 o ftaoTSB^w^b^eiH^n 

tt, *»MX7 yT^7-f> 1 6G>Jfc«BfcJ:oT— 

fca, tt«-fe>i*-««3&*)B^*n*. asm 

2^»^:/<0-fc>1f 6 2 (flIAtf, LED/7^h^ 

tc®g<*n, y^—T-> i 6©*miyyoa»*#i/ 

<D U— If— t*— A 3 4**ltt»<0^^ > F9*ifi#6 6 ft 

it6 2lt -fv-J-y 1 6 Otil:BLT, U-if-T 

3 2<D\&&Jjfa<D&ttM\zMm2fiT^Th&^ 1) 
y?tf6 4tt, — T->1 6 (I&^THS^fnltw^ 



( 11 ) 



1 

77^6 40g$H, j£«l6 8fc<fcoT*3,k*ife«> 
^6 2i:«toTi»*ntl^4^ U-lf-tf-A 

fiffittft-rn«, «#a«56£u una*. 

Ate, «#aWK*^Tfc»SnT*D, #fB9i<0*9S 
b&^o bT^U jgW«£vX^A£^K:^bT#irr 

fcf— K39«ft€"r*3K*5. b^U b#>U tfciRKicfco 

[0036] zKommizzt-rz n^sn x^- 
t- > * - ;u * x ^ - > <& r&] ic » o x^g-r a c 

<hTfc£o JftflT-rtltf. ^ > F«^i£#6 6 ' (IP 

77^64' tt. JK&ofc^>F£*JS#6 6' K 
l^-tf-^ff*^, ^>F^«T 

6 © tB if # co it 385 £ -3 ^ ck 5 K ^ » 18 5£ b T & < 
&B#*5o b^b, £?>£<Z)7£ai£#^Tfe*<D:Ei* 

[0 0 3 7] — t->*-^R^^-<> F^**< £ 



i?9 - 7 9 8 5 



20 



^SjaATtt&s-r, o x./\<D¥ft&m&m\zft}t>-?. 

10 tt, W*^y F0*6i0*W»»©«»fcMHSft 
[0 0 3 8] fct, Sl«»:'r-^«l»«»WfM*»* 
[Hltetc*fbT^-^^iRS-ra^<tT*ao @8S:#I 
^^bT^^Ci^T^a^-^^t^racOP^tC, 

y i o 4R^i o 6 \z&^T, ^r>zf^>^^ntzmn 
«-e-n-?*u mm<DT~* i &&ttr$\zt>tc-?xmttz 
20 n, zomttm^Okftisnz* tut, xf^^ios 
stfi io^rat 77-7->&&±\z im-?z>rz 
mzv>zfv>?ftffl<Dmm*mn2n, mmvm'W 

flk/h-y->yu>^«FPa«±^antf, xt^^i i 2 1- 

bTffi^^tl^). ClCtCaftBJbT^fc^— ^iR^^te, 

n ■»? a © «k /h-y- > ^ u > ^b#p^ $ -a- n a <^ » 

[0 0 3 9] WISE 1 ©Sl#lf— ARtfJB 2 ©fi»K 

m 1 <OEi*fcf-A&tf* 2 ^gWt-A^fflSHfiffi^ 
^otl^l^l :ft6l»a»4 8l:6W**I 

so t^a. :n^ot:-A©wi 8 0 0 fnti^i 




( 12 



SHb&B 5 2©JP£#CMP7 l 'D-feX©g4 , t;:M 
-5. 09 (a) Rtf (b) ©4f 7 7fc*3*lT t> 

mjZT'^ittzfzzvzttfmm-znrz. 09 (a) © 
i^7 7(i mm (x-«) cs*-r*ftu->yu>^K?M 10 

tCfrfc-SgstMS-ft©**! (y-tft) ©8t#£*bT^ 

Al:CMPO¥«4*ISUa)iS6, B4©8lOU-!f 
09 (b) ©2^7 7 te, 09 (a) ©^5 7*^ 

©x-^K^^sa^tfcuass^bTt^a. -©? 
ae*», coDHjwsftjrrs. 09 (a) atx (b) 

k*-A©&SRy^b&B©JB^CJfc0yLT^S. * 

^A/2 nT-c&O. AttU— !f— If— AOeaffiW* 

fi. nttSJfl:<ftH©)BSf*Tf**. t^T, 010 30 

frSfttt'S^ flic. Xfy72 0 

a. *k:. xf7^2 0 4fii ttJ2j«#© 11M 

0DWK:|»*$n*«WOJ»$*«, u— »f— tf— A<0«ft 
T, 0 6 c*^T, ^b%S^e.^ife^tiS 

^im©f3ra©js£#. n^«ci^*$tifej»$iit^ 
•y-'f ^ji/©*4:, iim !?)v*\zW£i-2n2>itm<ow-z 

t<DmzmL<tj.5>. iSOXf7^2 0 8TH I** 

[0040] &*W4. i»ssn*«fio***ss-r* 

Sn5#4i/M;t4Ct*^t^. 010 (a) ©X 



tw-ftsft*. wz-te, (apt. tf— 20 ts/h 
<s (BP*., *«*n*nti;sj:t. *sw«-©as 

1. 5-y-r >7)u&r&-?2>, 

1-tM 27;l/©#3£ 1 . 5»LT, Ir-f^©^© 
■7a-7<njEtia<Z>te&\z&ft\-£. CMPT'o-trxH ir 

■1 t?ju<D&#w<iiVftmzmT-?z>z\ se-p 

[0 0 4 1] ddtJS^T^fc^fe*, -tr-C^U©*^ 
DXte-ZO&ftfri&.lZtzZZZ.tiZ&Q. f%mcom<n 

•5, giJ©*?*$rSffl-r-5Ci^T"#-5, H©SiJ©7jffi© 
#£LI^A#W1 010 (b) 

jS£*lT<^£<fc5l::, ^1©7t7/3 0 2H 4&tb§§ 

-f 2>;i/Xtt^-©— gB#©£:*>6£ffl^T : fc><fc^) 0 # 
Xf773 0 4Til 9 frtostomftvmztfi 

*^*$nst#©jS**»fiK-r-5. »xf7^3o 

8X11 7f77*3 0 4T-*m$tlfc«i|Sf©|^*/P$<& 
f LT, 7777*3 1 0X11 dO«0O|»±J|IS*l» 

[0 0 4 2] L^U ^aj§g<f^©^ffi, RI^BP^^* 
^fWtt, CMPT'n-feXWjtfTt'OtlT^ 



• 



izm£zn%ttm<Dm2&w&ftfflT*ffi£n, z.<dJj& 

5S o ojp£ ^iTfc k * m £ nfc»*5SKTi» tx?i o © 
CMPyntx<DB?KSWSc :o*STlt tsm 

Titf^n^c x-r!y^3 1 2 fcSSftfcckifc:* ccd 
#>f>hTCMP^Dt^«f7T*. Afflttictt, 1$ 

[0 0 4 3] ££K:»^T*&^X^<©¥JHB;, XA- 

-r**SrS]**&£. HI 1 (a) - (c) tc«, ^fb^JI 
5 2 <£>3lH3£f£ 7 2 , 7 4, 7 6(?)lW, ^^T^l 
jg#:7 8, 8 0, 8 2 <hg53 LT#J^k2 tt£ c 
te, X>^$n&^XA 1 4±\Z&Z 

*l, CMPyDWtCWbLTlK. iftff7 2ttJt« 
W/hS&jfif^T&O, ifif£7 4te4><£t^cD1t-fXcDji 

(a) \z\t. mmmom^i 2, 74, 76^1, h 

11 (b) toPeXDir*<D*S£<&ifif£7 2, 7 4, 
7 6£^U Hi l (c) ttW*Xn-lrx©J»7^lfttt 
ifcififP 7 2, 7 4, 7 6 ^r^t"o 011 ( a ) T? te, /J\ 
S^<D»ff7 2tt, *<€>^<BiSf£7 4»tf**^* 
<Dmft7 6£9 t)f.^Mt« / >tl)fc'5 5c * 

<6^©jafp7 6«, *#ftjBfp7 siowiaaET 

SoTlKfc55o ififP7 2, 7 4, 7 6*^TVK 
/hS^*C5ififP7 2te§*JDK:^^M / >^g£# 
Zfz^o* S£^T, H 1 1 (b) fctt, 3if£7 2, 7 



(13) il¥9 - 7 9 8 5 

W 24 

4, 7 60iS£#?Fi$— fcfcOjfc«>Tir>&©**, mil 
(c) fctt, ifif£7 2, 7 4, 7 6 0!(tStt*RWl:^ 
-[C^oTi/^Ct^^nxi/^o 1M'X©*Jtt*>iS 

4,76 ©*ft-en* e> <nm* <dkm<d^x^ z 

10 3. 

[0 0 4 4] L^L, JiMiCOct^H, igf£7 2, 7 4, 

7 6 (Dwease ^sftco^< > h \zmtt < mfa&& 

fi£^T, iff7 2, 7 4, 7 fitioTSStST 

%>z.hifi*imhtiz>. ^(D^mt, mi 2\zm^n 

20 £ e £t\ ^77^4 0 2X11 TIMHS^K:*****! 

tto^t^isnnn xt7^4 o 4i:ssft5ct 

3tC, CMPO^JBtt»T-T*. 
[0 0 4 5] H13H CMP©¥0*«fTbnT^5i 

#(o^^-x>ifsnfc^xA^»-r**a»«^o« 
7&ftf&*tz>rcsb\zm^£>ntz'V->7v >ift£tatv £ — 
snfc. seoT, cn«, - r izjjj&it 2 n7c t c - ^ fi 

30 (squared-of f peak value )rt*S£*lT^£ d £*R9i 
«fl?M$. 3KJ2 5 O^ODtC^T^nTl^Cltd^S 

n^c A^-x>^snfc^xAtf*gaK¥S 

tc, iv^ ? )vtzrttimt>zz,£tfy£&\s^. mnwo 
^oi-sKi?;Koiwi»Jc«to, spaib^ii^nfc 

ci:^5g«T^c i7)V&<D¥-init(Dmm\Z. lit 

oX CMPO#jaSr«ll*S-&&^ttt, 
50 -x>if*ftfc«5xA3&*Tfi{b**intfCMPXP-feX 



m 



a*, n n m c: <z> <t ^ ^B$p B ^fii tc <t e. ^ * £ 
(Dmmznz z-tb^mtzz?. $>z>^\t, ffi^ftsy 

3£&K:jg«-r-5*£5 5 CMP^ntX^T 
$ * -5 M ( ' ffl 0 U- -f ? ;P * .S 3 © ft Br t C IB • T £ 

[0046] v— *f-^m&rfr<z><DtiiJ]mnrf^-?mM 

ffcU IP^XA«Ba<¥fite£ftT^5?^£fllSRtcft 

•5,, fl^^fv^iWit, c^ft^sfT^r 

tt. *S#fF^5, 0 9 7, 4 3 0-^lcM^^n. 
^FfffTtt, {I#<75<ifl^£fflt^Tft^£fToTV>-5. W 

©l&JPa*, y-ft^f CDR5. t^lC'JXAWlAi© 

[0 0 4 7] mmv>#a<, y-f±o/^—=.>iftstiit 

^S{kro#-f > h\zmzTBitt^T^Z>\ZiBi€t£.\<->. Z\<D 

w.$L<Dffi\z\z, ■v-'t xomxizmfcz&mmmz&^T 



( 14 ) #M?9- 7 9 8 5 

{fc«Tr -f X i7 ^ <i*m£|&5feT * Z. t \ZM VTWtW Lft 

*ft£ffl<At\ mm<Dmm&»z>rzMz ! &mumtzv& 

[0 0 4 8] ftlfc. %B-?Z>7&mz&-DX£.C2>*&m 
mn<DWlW<DM\Z&;feVT&<<& 

mifi&z. ±.\zMi&2ti2>mmi£c>mm$:Hztz>£? 
©^&(c«fc^T^*rrL,T> mmcommizmTz&mmft 

\z J: o T£ i; £ O^j^fc £ ft^f 4 . 

[0 0 4 9] ^XACDCMPjaSCDgi't'K:, -Ox^a. 

. •*'(i?)l'<DZL<DBft (BP*»1. 5-tt-f^ 
ViTHtJj^W^ffitC.fcOft^^n^. tLT, Xfy^5 

0 8\Z7ji2tlT^Z>£.v\Z, i&isztitcMnom&mfe 

30 -5. ^OXfyXS 1 OfH 7x7^5 0 61:^^1 

SrftS-TSo ^-IT, Xf77'5 12Tli CCOSt)© 

CMP7*DtX» 

i. sva?M corsizm^ti^m^>m^^:M^.M 

<DE.®.<D±T<Dr$\zi&&2titzttm<Di&m&, mmnm 
zfrz&irzmiz&fe-rz. ^^s^^oof^ 

pp#r^ : £fts-r ; £>^"e, 

50 Dil^n^. xf y^5 l 4l;^$nTi/^i5i:. Z. 




( 15 ) 



[0 0 5 0] ±»<7)BtiP*«ll»-r*fc«>©*ftttHl o 
(b) lC«*$tl4CMP^ , D-fe^llft.«ft«©&»<0* 

* [0 0 5 1] !f-^F»«-JCJ;oT«4"r*U— if- 

01 5<£> (a) RZS (b) l:SSftT^5i 10 

-ass) ££L^~r<> &-t?&£, ^^t:-A8 

9 0 J: 0 ^ffl»^t§*^T$)§o «e 

;\i4©«iS*»!(it5i«i:li KfcMRMt^KiaM 20 
temW)&±V2 J &\z< foT> ccoSS^^, t:— 
Attj£VV«F**#*LV>. U— If— tf— Ao««jc<-r* 

[0 0 5 2] 9>r >H9©*#i:**©+^^— 

e&^fci^a. wliz, tf-A^jE^fc, tf— A**»v>Wf 30 

[0 0 5 3] tf— If— AcOftfifcMLTtt, 

o»a*ifin-r*££K&9, &t?&s. z.<DWiiL\tu- 

if— tf— A<2JSffi&^4*K:jfc0rr&^£T&£o 

ft ?K ««»Kl|»**tl*»»0 




9- 7 9 8 5 

28 



[0 0 5 4] #3KU-lf— hr-A*a*?"r*Cl4:^«fc 

mz^2n%^mi<Dm*ffl'07Fm\z~rz> z. t& 

[0 0 5 5] gft&ftftfl] 

Kit), WS£tlfcJf <7)i$— tt<7M >is3 L zLV\Z&2>m 
fetfnjmizUZo ^tcZLti*, CMPyXrA^tti 

£*>*im-v$>z>o z.nz>(Dmm*. vxT\zmn-?z>* 
[0056] j^— tt^aa^ 

#n<, (bp-ska:**) tfmmznzt&izte, 

^&ft(DmJl&JEft$LVt<Dn^lZtjL'oTmtl2>o Z.<D¥ 

[0057] i«^fli*»o«wan*«ai4, tATco 

B) -f^o tttf&S, BF*+tt, ^7-f>i9x/\« 
^tciHlSLT^O^ I(:^xA^y7-f>f:*fbTtt 




( 16 



•So 

[0 0 5 8] H«jfcOiB^«^©t:— ^ t tf— i^OWCD 

ificD»-&tt> INS— tt****<&*. 
[0 0 5 9] ^tt©RS^DffitCMPyXf^ 20 

*ffi^»f*fS:fT5fc«6<Dn>tfjL-^ 1 5 0 * 

[0 0 6 0] i$-tt(Z)RS£%££i*-£fc#>K:, n>tf 
5 0H B 1 8 JC^^n^cfc^^fi^aB:^ 

«:7-<;k* 1 5 2 chfg^^7^;i/^ 1 5 4^jf«-r^o 
mm^y^ji^ i5 2B, t%-&<Dmm&^/u7?^z>& 40 

iB*«0!>M#©(ittfc5 U 1 1 i hertz) (0^— & 



• ^¥9 - 7 9 8 5 
30 

[0 0 6 1 ] 0 19 (a) Kte, ^PScOS/XT-A^^tt 

1 5 4ttffiJB8^S#€:»*?U We«7MT, 
HI 9 (b) K«*nT^*»»Offl*«-*«*CS1i- 
*. H«Kl, fcmWL%L7 4 1 5 2»iKMttA^«a 
fl&Oi5K»**!y h LT, 0 19 (c) iC^nT 

[0 0 6 2] 3>tr^.— ^ 1 son 7>f 1 5 2& 
zfi 5 4omjjmn^n^n<D¥-2 £¥—?<Dffl<DM 

IBSWJM"* 2 :3<£Hig2PJ]^*ii£ l 5 6 Rtf I58^f 

2o®7>r;^snftffl^fts§nnn =3> 

(gp*3, A hl /A„) fttUM"* (««^ny?162 

«#rs) o dojt^tnssnfc«»4, n>e^-*i 5 

1 6 4 iJtKL {ZfUyZ 1 6 6 #Rg) T£o «■ 
»«*««?¥LT^fcHtt«:iBAntf, n — * 1 5 

:nc^i, 

To 

[0063] mm&mm$. w*#**sflEfrtonT*> 

ifSui^ffflT$>5 8 life, ffl«<aiRfls£#fc*5^ 

[0 0 6 4] d ClJcSB'<fc«ffi«, =3>e^-^±^r^ 

[0 0 6 5] A>H/U7>fMH l>:fo«>*3»*** 

flrfrWTU, dtl&ttF I R (finite impulse renspon 
e) (#KB-f >A;l/XJS«) B«»Xttl5P B l 
m^(time domain) CD Vi-rn*McHLTHSSpIfiiTS> 



• 



( 17 ) 



^«««ka^t> kid a-> fax 7^ jp^cDssra®« 

[0 0 6 6] H«J/j:7^;i'^©SC»C*«p*-r*fc«>. 7 

fttt. -7XA (WAtf, Stt©3-T^>^OMt 10 
t5^7>i">IA) (Jin.y^- (0tJA«2 5) *ffV», 

j£-r-&Hia t nI8ET&-5. astfc, u©fc5-O07^D 
¥i££fT"5»££:RI«CDjE*tt£#S C tl4-e#35tV». 

$ a *> ic&^-r -5 c: i # ojegx- 1 & . 
[0067] mm&mnom&imt. mm^m ; bp 

A*-TX (flIAtf, Vj7X) ClJcO, tf^tT^X^Iy-f 
; V 9 m & £ f£ £ T -5 J: o \z a > fcf zl — ^ ( c y° a if 5 5 

[0 0 6 8] 7"atXymt 

^fH£JB«, yXfA©y^?t (IP 
©#tt) £©fc*, cnii, SSjg©:*^ 

#IItl/Tyy'*fV (Xttfe^A^tttb^tlfc 

^ +• t » Ttf e. ttfc > X r- A # . 7s ^ y 7 CD * t? Slfr 
0 # A. ■=> rife 0 , fLUAyfO^^U^CMPy 



OTf 9 - 7 9 8 5 
32 

[0 0 6 9] ZLZ.\ZVt9iiStl*AftWV\t, =f»st$LM 
d*l6©#tt«> fldi£co^S:ffl^T, W«© 

Ki#/£©i$— t4©RK£-%-x.3fc3 5. ;in£>©## 
Id^Hfn^cili, ->X7-A#S£L</i&fe©7iW 
>hfrZffitlZ>JS$llZ\Z&W}lsT^ZCi:&7jiV. *1 

v-*>\z, MShnmm&mikTzrcmzmiEitTzfiM 

*t*j&53^**ilt*»ft-r-6. CMPyXTAyy' 
*3=--fr*ffl^-5 02 0 (a) K«**tl, J^T 

ttiA^Tl^CMPgllC^LT, ^WHttiiM (IP 
^, v^^g 1 ^) *«58-a:6ns Wfy/ 2 5 0) . > 

A CD-fey h£$QSLT-£-©i!i*£#ffi-f SdiKiO, 

&Z>&v\z. 'jx.;\<Dffim-t)m{t%)<n$ 3 & 5 o~ l o o 

[0070] »»)j«ii6nfcae, #^cD^e-ri»#gt 
*», «-&6nfc«»3^e.jfifflsn af77'2 5 2) , 

dtXlS, «Kl>'X'5 i A©tt«|C0ffflfiK:ffl^4##*tL 

^ji^T^o, i%-tt©RK-c*o, nn & ©atari 
•5. 

[0071] 120 (b) (c^^n-Sck^tc, 

r. sssnTtity^ft (xnaaj^nfc^) 

Srffl^T, Mig©ffl^T\ f©y7fAXIi9JOy^7 
A©4#tt*#A-5 ^ i33t©fcse>IC->X 
T-AC#1t*-*A*fc«)t3. fOyXfACMLTlb 
liy^ft^ftSft Uf77"2 5 8) . flLTH 
«LU>'y'*5 i t*>6jftlilSn4 UT7 7* 

260). fit, atti$nfc#^«, #®©#fi<i© 

ffiilfc«*n* U7'y7"2 6 4) . }ftl±i$nfeit#g!!© 



• 



£ ^7-7^2 6 6) o ccDzfa-kxtf&mtznrcM 

Wt7^2 6 8) o Z.<Dffi3E<D frmzte* 
-/DtXfS^)- ffiSrjgjEKBlffiU yPirX^:X^>y 

14, F&SfJftbfcO-rs^i^iBW-efcSiBW-r 
[0 0 7 2] ^U-^^UT36lcWtt»:«**a« 

[0 0 7 3] jffittl. gSq n n^X/\(7)MS£L^^ X 

14, CMPyDtxi:^^tyD-fext»«r^ 

tffcl, Rtf, CMP y D-feX^^fcX^^ 9n\Z3bZ> Z 
Z> £5 \Zt£2>1tZf\Z* ±mC0^>zy 

[0 0 7 4] ft^tt, 5^*^*S»3&>S*«*ffltB?" 
SitS[l^(lll*67yp-f, BP 5, W*S**iiS— tt 

*xte^m<D$ij&*, ^zfcmznttmxMVr-fz 

So 

[0 0 7 5] £fc> ^U-^^LT^fHfcJg (IP 



( 18 ) #P?I¥9 - 7 9 8 5 

W 34 

(D&m&*^U-?\Z^-?Z>Z£\Z&Q, X^U — f 

[0 0 7 6] S*#39«BE«POailS*fflV»«j:4:KlJ:0, 
U-^ ^^cDraiS^fe* £ i SffttSV 7 h x 7 
[0 0 7 7] ttSBSjgftSfcgXPgJE 

So CKOttRtt, 02 1 (a) \Z&\^£tL, :CTil 
!f— 2^6**6n*U— tf— bf— A3 4 
14, K 2 2 feaSLTfiSISn, SSItf-A 7 0 2 
£Jgfi£U £fc, U-lf-tf-A3 4<D— ffl»4, /ty H 
2 2O«OT7 0 4^5S»SnT, £#tt:-A7 0 6 
^l^t^o KMtf-A7 0 6l4, ^-^flHJfc*^ 
i6«t (DC) z/7 02 1 (b) tt, C 

ffit^TV^) c ZKBWTtt, ES*U-lf— ftKcfc^Tfc 
fc6Sft5DCS/7H4«ft#l:»Lt»8. 0 
h^^D^So r^DC^? M4, ^«*©W/fl&« 

tfrgf^o- 1 Q^)W(DmmxmvF^x^n\i, dc 
d<ht4, m^cDDc^^i&mxmmi^t^ftiii^ 

gib, Mo*«)i»»ta6Tt*5i*« 

[0 0 7 8] 02 1 (c) i:»^n§«t5l:, 
2co»fiico^^ >K9«:i*tSjHW:Mffi7 0 4' 



• 



04' £3iBU -»^MS^T»5 5o 

[00791 021 (d) \Z\*. «[SLS7 0 4' SrffllA 

[0 0 8 0] f©ct5^iRaBS^6ft**^ 
[0 0 8 1 ] 

©SiR^fett, CMPyntx^I*!:, Rfc*£*i 
[0 0 8 2] Z<Dfc&, mmzfu-£X\zWLXjEW&: 
[0®<Dfffi#&t£BJf] 

[si] ffi*ftffi©jiSB&ir$ a;ma^*;^u y 

>£f (CMP) »BCOffiiJffi0T&£o 
[0 2] *«M^oT«fiE*nfcl».**tU»*r*"r* 

[03] (a) - (c) \t. m2<Dmm<D^^ > f^sb 

[04] lf-A**bja-r)S»UfcT*lf"-A 
[0 5] !f— t-A^^X/MCAWl, tf-Atf*K 

[0 6] 0<< > H^i-fc>1*-7 5yom©*B»»)teiB 
B, MtftC, ^>*iU— If— T*W-t©M©ffi*fWa 
gBBO, 1 ^OpJfgtt^^-T, 0 2CD^fiCD7 P ^-^> 

[07] !)^>F!?*H8«t*51*^ tf>r>F£ 

fcU— If— t©BBOffi>#Wa:IB«*«"r, 0 2OSMM 

<D7 p ^-^>offii§M^±®0"es^c 
[0 8] **«i:a-3ftK»»af'-?sff©jso7 

[09] (a) Rtf (b) tt, T/^^&ft^XArt* 



( 19 ) «pH¥9 - 7 9 8 5 

^-^m^oa^ttSrs-r^^^-cfco; (b) a, £ 

[010] (a) 14, *:^B^tc^^Ty^>^K{k%^ 
1 5»*fftSoy p y ?«HTf » 0 , (b) tt, 

CMP ^P-feX^^ftSrttW-r **J*^ AffiO^P y 9 
10 iitfe^o 

[01 i] (a) - (c) mi^mz^x^M 

XAOfB»W»rB0T»*. (a) CMP^PirX 
<BBfl&^<&^XA£5STBT&?K (b) 14, ^DtX 
¥tf©>>XA*it@T*feO, (c) J4, ?fiftSn* 
it^ > Mdi5#V^fc»?XASr*"rHT»«)o 
[012] sMEWcftoT, ^-iiffiSttS/^- 

20 [013] /^~?-^>yznfc.ox.;\(D¥-mito)m^ 

[014] *%B^{C^oT, #SC01f-f XCD^^_e>nfc 

o±{c^^^n^Mc^jp^ zmffl-? ztztbcDCM p yp 

[015] (a) 14, itttO/haatU— tf— If— AlcJ: 
oTW»Sn*^#«ffi^HBS*t"*^XA©fBISW3tt 
30 BffaHTfeSo (b) 14, fi^CDjA^U — tf-tf-AtC 

«kt>T^»sn^^#*®^RB*#-rs^xACDffliiise9 

^^fffi0TrS^)o 
[016] 35t9XA*BJc«-r«i*«»«*** 

[0 17] T^thch, ^*«-OHi*«#oi6«**P#fb 

40 [0 1 8] i^-tt^Ov-^^^TCO^X^^^^T^ 

[0 19] (a) - <c) J4, ^#W-<0«^ <£»«^ 
ft coif Mtffc* JW8A>H/U7-<^i:±07 

[02 0] (a) , (b) tt % v^*^£3£££i*T 
:n*CMP S'X^AO + TJB^TBifiBWK^&S Jt 
50 O \Z-TZ>fc&(D, 7D-fv-Fm 



m 



[02 1] (a) tt. Ii/tyH«9-f>H9il/T« 
/1y h*©*flJ*» I22©g«©^>< 

>F£«#©A#W©1WlM$j&»r®HT**. (b) 
tt. 1212 1 (a) KOS#JA^cDRW(C 

a. (c) a, R»*»«-r**a*i5**-r*^w > 

K9tUT5ft^y HSfflVi*, III 2 ©SB©? f >H 
JW*0U©flM&W»rEBIT**. (d) tt. 0 

21 (o ©*#«i©/xy H©*aL*ffiott*tb"r^ 

U— t^^§b&>S©x— ^{I^©*£I$8J&J9 

10-CMPSf, 12-flA 7 H, 14-9XA, 
16-i«7"7-f>, 18-;t 7 F, 2 0-iIO 
Jf. 2 2 —tin— 2 4-7'7-f>©ti>tt, 2 6 



( 20 ) M¥9 - 7 9 8 5 

-IfiAyHOfi*, 2 8-W»ft7-A. 3 0- 
Tfs— 3 2-V- tf— ^HWH\ 3 4 — U— If— hf— 
A. 3 6-ysJ^, 38-7^-7-f>D-h, 40 
••••7-S#;i'7.7'J. 4 2-#U'7U'^>^ , 7i7\ 4 4- 
mj* — 4 6-E-AX7*U7^ 4 8-ftfflS, 
5 0-IS, 5 2-lttI, 5 4-ilOSWh- 
A, 5 6-e2lk*— A, 5 8 •■•W> 2 ©MWt'-A, 6 0 
-tt^-t'-A, 6 2-^M^i'7*t>it, 6 4 -fit 

it^77^. 6 6, 6 6' ywmmtt. i 

10 2, 7 4, 7 6 -*®ifif£. 7 8, 8 0, 8 2-il 
ft:, 8 4— A« 8 6-K^f-A, 8 8-t*— 
A, 9 15 0-3>t!i-?, 160 

•■•f-rx7"K« i 5 2 --&m&y-()\'$'^ 15 4-® 

BS7^M, 1 5 6, 1 5 8-JB(S8!5£«8ti. 7 02 
-filt'-A, 7 0 4-SiI, 7 0 4' -ffcSLB, 7 
0 6-I»t-A, 7 0 



[mil 



[12] 



1—26 




( -26 




10 



22^ 
20 



\ 8 



16 / 



7T 



34- 




CD 



[H5 J 



H56 



-58 



7T 



V V 



-34 



-50 



52 



.-60 



V 



( 21 ) 



9-7985 



[H3] 



[1216] 




[0 7] 




1 6] 





[138] 



IT 



[—102 



104 



—106 



I 



1 f2H^ >Bte ®^ 



T 



NO 




( 23 ) 



9-7985 



CHI 0] 



o 



r 



I 



V 



f « 

me 



) C; 
©s£ 

w © 
I lup 



E53- - 
-to** 



to 




o 
\ 



o 



© 

©•w 
S3 

use 

tire 
m& 
w© 



e 
e 

-ft 



35 



»J© 

+-S© 
4tt©^ 

*■ , , 

go© 
©•&« 
?*#© 

iff m 




CN 



( 25 ) 



&ffl¥-9 - 7 9 8 5 



1 4] 



1 



£-502 



t 

«ta»fll*C*i»»'C*^*i:«'M[* I «»C»*Er*IBo«*|lB 
Xfci^ CECUM 


1 

r 










Mi***tfcBM:*JifflJSd4im 


— y 506 




r 

T 


^508 





-510 



****aMtTi*u sis© 




f-512 




! b CD 7* d -tr ^ a$ -2. f 



( 26 ) 



¥tM¥-9 ~ 7 9 8 5 



1 8] 












































I 



'5% 



1 



lit 



Ahf/Axr 



3 Wt^ — £ 

~ 1 



12 0] 



3 



26^ 



; S1 



e> tl 5 * 7 D -b ^ 

ggt#&s<* fiit > x y a 



15* 



ZlrO 




(72)fgej# -;l^X ya7>y> 

95032, #H7s, ^r^r>f n 

-F 16450 



95112, •**-> y-tr, 15S 
XhU-h 617 



( 29 ) - 7 9 8 5 



95051, *U— ■ :/ 

;i//t— H iooo ^->/t— so 



